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Spectrum Sharing  

• Smart Phone Explosion Continues 

• Emerging Applications 

– Video to the smart phone 

– Internet of Things (IoT), Machine to Machine (M2M) 

• Laws of Physics and Engineering Realities 

• Chip-set Enabled Architecture Opportunities 

• Candidate Architectures 

• QoS versus QoE 

• Summary and Conclusions 
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The Market Drivers 
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Quality of Experience (QoE) 

• “Accelerating 5G QoE via Public-Private Spectrum 
Sharing” Mitola, Guerci, Reed, Yao, … Dwyer et al 

• 100 IEEE Papers on QoE in 2013 

• QoE Determinants 

1. WLAN Generates QoE – consumer price points 

2. Location – privacy protection 

3. Advertising – future pushing to gigabit cache 

4. High Speed Vehicular Mobility 

5. Urban Mobility 

6. Military and Public Safety 
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Physical Constraints 
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TVWS Databases 
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3550 MHz NPRM 
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Federated Wireless (Allied Communications) NPRM Filing 

Measure, Model, Measure, Validate is the 
Foundation for Efficient Spectrum Sharing 



Spectrum Space-Time-RF 
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Reuse Ontology 
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OneFIT 
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Optimizing Spectrum Sharing 
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Multifunction RF 
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Cognitive Spectrum Sharing 
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Multi-function Radio Frequency (RF) Devices and Networks 



Chip Sets 
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Markets Drive Technology 

• Market Evolution 

– Bag Phone: Mobility, $$$$$ and inconvenience 

– StarTac: Mobility, $$$$, convenience 

– GSM, 3G: QoS (dial tone, data rate), mobility, $$$ 

• Dynamic Interference Management 

– WiFi: QoS (data rate), $$ down, 0$/month 

• Interference acceptance  radar etiquette  

– iPhone: 2G+WiFi = QoE; $$$ down $$/month 

– Appropriate Content, on Time at Low Cost 

– Joint Staff QQT (Quality, Quantity, Timeliness) 

17 



QoE vs QoS 
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Summary and Conclusion 

• Market acceleration demands spectrum sharing 

– WiFi-like: QoS (data rate), $$ down, 0$/month 

• Interference agility  radar, primary user etiquettes  

– iPhone: 2G+WiFi = QoE; 

• Spectrum Sharing Reduces Cost (and Price) 

– Chipsets and infrastructure are positioned 

– 5G QoE via Interference-managed Shared Spectrum 

– 6G Multi-function RF – leap-ahead opportunities 

– Free spectrum isn’t free, but could be affordable 
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